(1) Isolation and purification of urinary glycoprotein Pooled urine obtained from 200 g. Sprague-Dawley rats was filtered througlh Whatman No. 1 paper and centrifuged at 1,500 r.p.m. for 30 min and the supernate was concentrated by pressure dialysis (Diaflo Amicon Labs., Mass.) (Pollak and others, 1968) and dialysed extensively against 0 05 M phosphate buffer, pH 8. DEAE cellulose ion exchange chromatography was performed according to the method of Sober and Peterson (1958) .
All fractions were concentrated and tested for the presence of serum and GBM glycoproteins by Ouchterlony double diffusion in agar gel (Ouchterlony, 1958) . Preparation of antisera is described below. Sephadex G200 gel column chromatography was performed on the major fraction from DEAE. Immunodiffusion studies were performed on the fractions as above. The major peak from G200 Sephadex purified major urinary glycoprotein (MUPpg) was dialysed extensively against distilled water and lyophilized, and this purified protein was used for chemical and immunological studies. Gel chromatography on Sephadex G200 column of the same size was performed on rat albumin (Pentex Labs., Ill.) and rat IgG (Pentex Labs.) , and on GBM prepared and solubilized as described below.
(2) Preparation ofglomerular components Glomeruli and glomerular basement membrane were isolated from kidneys from Sprague-Dawley rats by the method of Krakower and Greenspon (1951) . One portion of isolated glomeruli was sonicated and lyophilized; the remainder was used for GBM preparation, solubilization, immunization, and isolation of the two GBM glycoproteins. The collagenous component of GBM was isolated by TCA extraction and the non-collagenous component by 8 M urea extraction and Sephadex G200 chromatography as described by Kefalides (1966) . GBM was solubilized with highly purified Pronase (Sigma) at 18°C. for 6 hrs and the supernate after centrifugation at 14,000 r.p.m., dialysed against distilled water, lyophilized, and purified on Sephadex G200 column (Kefalides, 1969 May 11, 1971. rat IgG was obtained from Immunologic, Inc., and rabbit antisera to rat fiLA-flC was prepared by serial immunization with Zymosan absorbed rat f,1A-P1C (MtllerEberhard, Nilsson, and Aronsson, 1960) . Antiserum was prepared in rabbits to 8 M urea solubilized rat GBM by serial immunization. Antiserum to purified rat major urinary glycoprotein (MUPpg) was prepared in a similar manner. Antiserum to rat urine was prepared by serial immunization of rabbits with lyophilized urine. The antisera were absorbed with normal rat serum. All these antisera were tested for the presence of antiglomerular antibody by direct immunofluorescent technique using FITC-labelled antisera and the double-layer technique using unlabelled antisera and FITC goat anti-rabbit IgG (Immunologic, Inc.) (Coons, 1956; Coons and Kaplan, 1950) on normal rat glomeruli. The methods for preparation of tissue and microscopy have already been described (McIntosh, Kaufman, Kulvinskas, and Grossman, 1970) . The antisera were also tested for the absence of antibody to serum proteins by Ouchterlony immunodiffusion using normal rat serum. Normal rat serum and rat albumin (Pentex, Inc.) were used as controls. (4 (Coons and Kaplan, 1950) . (6) Chemical studies Amino acid analysis was performed' on lyophilized MUPpg after hydrolysis in 6 N HCI at 110°C. for 21 hrs on a Beckman amino acid analyser by the method of Moore and Stein (Spackman, Stein, and Moore, 1958) , hexose analysis by the orcinol method of Weimer and Moshin (1953) , and glucose and galactose analyses were performed on the hydrolysates by enzymatic methods in 2 N HCI for 2 hrs at 100°C. (glucostat and galactostat reagents, Worthington Biochemical Corp., Freehold, New Jersey). Carbohydrates were identified by paper chromatography after hydrolysis in 2 N HCI for 2 hrs at 100°C. for neutral sugars. Neutral sugars were separated by Dowex 50H+. Aliquots were spotted on Whatman No. 1 paper and descending chromatography was performed (Boas, 1953; Partridge, 1946) . (7) Experimental production of renal disease Rat MUPpg was administered to five 150 g. SpragueDawley rats as a single dose of 40 mg. in complete Freund's adjuvant (Hyland Labs., Calif.) . Five control animals received complete Freund's adjuvant in PBS. 24-hr quantitative urinary protein was determined 14 days after the injection. The animals were killed on day 14. Four micron sections of formalin fixed tissue were stained with haematoxylin and eosin and periodic acidSchiff (PAS) reagent for light microscopy. Immunofluorescent studies were performed on frozen sections using FITC-labelled rabbit antisera to rat IgG and fl1C. Results
Concentrate dialysed urine was eluted from a DEAE cellulose column as a large single fraction and several components ( Fig. 1) were recovered, all of which showed a single identical precipitin band when concentrated and tested by immunodiffusion in agar gel using rabbit antisera to both solubilized basement membrane and to concentrated urine. These antisera contained no antibody to rat serum by immunodiffiusion; anti-rat GBM antibody was demonstrated by immunofluorescence. The elution of the concentrated large fraction from DEAE cellulose on Sephadex G200 is shown in Fig. 2 . The second peak, the major fraction, when concentrated, showed no serum proteins by immunodiffusion using rabbit antisera to normal rat serum but showed a single precipitin band to anti-rat GBM and absorbed anti-rat urine. Rat MUPpg was eluted from Sephadex G200 column in the area of rat albumin. Rat IgG, the non-collagenous component of GBM, the first fraction of the supernate after high-speed centrifuaation nf nronanne-dierested G(M are cluted earlier than MUPpg fror of the same size (Fig. 3) . Antisera to rat MU activity to rat serum pro basement membrane flu staining normal rat kidi double-layer techniques.
The results of absorp (9) Lyophilized urine. The antisera is absorbed with 1, 4, 5, 8, and 9, but not with 2, 6, 7, and almost completely with 3 and 8.
GBM glycoproteins, and GBM urinary fragments has been receiving considerable attention, particularly since the role of anti-GBM antibodies in the pathogenesis of renal disease in man and experimental animals has been emphasized, and GBM fragments shown to be capable of producing autoimmune nephritis have been isolated (Chow and Drummond, 1969; Dische and others, 1965; Hawkins and Cochrane, 1968; Intorp and Milgrom, 1968; Kefalides, 1966) . Although quantitative studies show an increase in GBM fragments in glomerular injury, and biochemical studies on diseased glomerular basement membrane have revealed alterations (Chow and Drummond, 1969; Misra and Berman, 1968) suggest that the former hypothesis may be true, although the purity of the materials used in these studies may be an important factor. Multiple precipitin bands are observed by immunodiffusion when solubilized GBM is tested against rabbit anti 8 M urea solubilized GBM (Kefalides and Winzler, 1966) . However, MUPpg gives only a single precipitin line. Since glomerular basement membrane (the lamina densa) permeability may be a major factor in the passage of protein molecules into the urine (Graham and Kamofsky, 1966) and the deposition of immune complexes in various areas of capillary loops, it has been suggested that alteration in the molecular composition of GBM may be related to these abnormalities. The simple methodology for the isolation and chemical characterization of MUPpg may provide an easy method of studying molecular changes in immunological and nonimmunological renal disease states. Summary A glycoprotein similar in amino acid composition but richer in hexose than the non-collagen-like component of glomerular basement membrane was isolated from rat urine by DEAE cellulose ionexchange and Sephadex G200 chromatography. This protein appeared to be of smaller molecular size than either of the glomerular basement membrane glycoproteins. Immunodiffusion and immunofluorescence studies suggested that this protein was either a fragment of the non-collagen-like glomerular basement membrane component or was a glomerular basement membrane fragment containing this component predominantly. It is suggested that this protein may be used to provide an easy method of studying chemical alterations in basement membrane in glomerular diseases which lead to proteinuria.
